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in such cases may be proved, quite generally, from the known laws of equilibrium."
The proof of the necessary occurrence of a transition temperature in systems containing no gaseous or liquid constituents is then given by van't Hoff (Studies, pp. 165-167). The examples of this phenomenon which had been investigated at the time when van't Hoff wrote (1896) are classified and considered in detail by him; methods of experiment are described and references are given to the work of various investigators (Studies, pp. 167-203).
The general conclusions concerning chemical equilibrium reached by van't Hoff, some of which are sketched in the preceding paragraphs, are preceded, in the Studies, by a classification of chemical reactions, and an investigation of examples of each class, made for the purpose of determining the relations between the velocities of the changes and the concentrations of the changing systems. For this purpose, van't Hoff divided the chemical transformations which he considered into unimolec-ular and multimolecular reactions. He deduced the appropriate equation for each class of reactions from the fundamental statement that, in unimolecular reactions, " there is proportionality between the quantity of substance still decomposable and the quantity which undergoes decomposition in each instant," and, in multimolecular reactions, the velocity of the change of each member of the system is proportional to its active mass, and the total change is proportional to the product of the active masses of all the changing substances.
In order to apply the foregoing statements, it is necessary to disentangle the various changes which happen in a system the initial constituents of which are known, and to trace and take into account the effects of any subsidiary changes which may occur. In other words, it is necessary, first, to determine whether a multimolecular reaction is bi-, ter-, or quadri-molecular; and, secondly, it may be necessary to divide the total reaction into parts which have been called side reactions, opposing reactions, and consecutive reactions.
In his Studies, van't Hoff described methods for determining the number of molecules which take part in a reaction from ob-